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(57) Abstract: 

PROBLEM TO BE SOLVED: To form an insulation film 
of high quality which includes much nitrogen atom 
with good controllability in a surface of a 
semiconductor board by exposing plasma generated 
by electron impact to an insulation film. 
SOLUTION: An isolation region 2 and an active 
region 4 are formed on a silicon substrate 1 by 
selective oxidation technique. Then, after a wafer 
is washed by RCA washing method, a 1 to 20 nm~ 
thick silicon dioxide film 5 is formed. Then, a 
tungsten filament is heated in nitrogen atmosphere 
and emitted heat electron is accelerated and 
collided with nitrogen molecule. Thereby, nitrogen 
plasma is generated. It is exposed to the silicon 
dioxide film 5 and a modified insulation film 6 is 
formed. An insulation film formed in this way is 
used as a gate insulation film. Thereby, an MN0S 
device of high performance can be realized. 
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Z**-*U F^ci'. fl&©3«!W**»&&***tcatfB'rS 

[0047 ] <c*». *^«±fSSyfe{»J«:RBS3n-5*> 
50 cDf«^c<. *^©®g{ca-^iira^©^*Jpj#g 
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[0048] 

mtzcttcj:*). 700 °anT<D&u-cmmm*&m 

[@tB©1ffi*&SiW] 10 

[an xmwcom i ^m*T*^»«±«Die* 

[02] *«WOJ» 1 306«*j5%-r. •✓!la^s-« 
^#HM4»r 8 5 0'C, 12 fl« Ufc&CCiMJgty fc 

[S3] ##sBjj©fff i uss^^m-r. 5/ y a >*&±tc 

-7{C 2 5 "Ct? 1 ^raSSOfcm(C8"J5£ 20 

[04 ] *^eacDm i njs^^-r. > 3 >i«±(c 
[ a 5 ] xmiom i nifew^ir, y 3 >ss±(c 

3ftBMbK*JEam *^«r»cj: 9£j£0fcg£:75X 

vjc 2 5 *c-c 1 mmmnbtc&< l cffl& t,ttf> v p h 3 

[06] 1 sasH****. y 3 >m&±tc 

mumifmsL n^mmc&'o&.tfi.Ltcmm-Jvx 30 

V(C 2 5 'CT 1 B$Ra*8&L/c&K:I'J£ LfcSSJl^-©fi 
©iSSM^£gm^©S©*n&C*fTSJ:b£. ttttR© 
3tM2»£>©!£8tK:*fbTXP9 M,fc4>©r&£. 

[07] *wji3<Dai 1 njfew&^-r. -> y 3 >a«_t{c 
MieMUR& h^ksscc j: 0 l tcmm^ x 



If B§¥ 1 1 - 1 6 9 0 0 
12 

[08] *$m<Dnim&w%f*?> ->>;3>ss±tc 

vtc 7 0 0 °CC 1 ^ra«SL//cm«:iiJ^l//c^>^o h 

[09] #&9!©S& 1 ^ y 3 >S®±(c 

vK: 7 0 0 -C~C l B#ISS&Lfcf£k:«4£l,/cg3&l^© 

©iSHitctturXp 9 h otci><D-c$>2>. 
[010] ^R(D92^(C^itt«||(D)i^ 

[*S-^©1&bj§] 

1 ^U3>«R (*awtWE) 

2 ftmmm 

3 Hf&i"Ja>SI 

4 iSttSWlS 

5 m&tjimmfowm±!mm utcrmit^ v 3 >m 
s$ 

8 g&KfUl 

9 y- hm® 

10 1 ^*>^- 
10 1A 

1 0 2 (^tsa^ y 3 

103 ^ny>7>'?' 

104 S&^-SfctiiiH (5? >?*7->-y j ?j(>h) 

105 ^y 9 

106 yj'/ali 

107 mkxxmA^jy 

108 *»«aA9-f> 

109 mmtf^mx^^> 

110 Ni 0#XzIA^> 
1 1 1 NO)!/XlA7-f> 
112 T^3">^«A^-Y> 
1 1 3 HFtixmAUls 

1 1 4 gl^tf- h 



(8) 



4$H¥1 1 " 1 6 '9 0 6 




[03] 



to 




x*;WS-(eV) 




(9) 



1 1 - 1 6 9 0 0 



[06] 



[H8] 



0.294 




2 4 



a^**=F- (bV) 



[07] 




(2) 




538 538 534 532 530 " 406 404 402 400 398 338 394 



**J\tf- (eV) 



[09] 



[010] 



0.12 



0.08 



0.04 




2 4 



105 

103 / 1( 



102 




107 108 109 110 111 112 113 



